Development of a novel microfluidic immunoassay for the detection of Helicobacter pylori infection.
The miniaturization of laboratory processes offers substantial advantages over traditional techniques in terms of cost, speed, and potential for multistage automation. To date, only a few studies have reported successful microfluidics-based immunoassays, most of which rely on fluorescence detection technologies. The goal of this study was to develop a poly(dimethylsiloxane) microfluidics-based immunoassay methodology and a versatile colorimetric quantification scheme for the detection of visual colour changes resulting from immune reactions in microchannels. The novel immunoassay technique was applied towards the detection of Helicobacter pylori infection using 20 human serum samples of known infection status, and results compared with conventional nitrocellulose membrane-based dot-ELISA. The microchannel immunoassay reliably detected H. pylori antigens in quantities on the order of 10 ng, which provides a sensitivity of detection comparable to conventional dot-blot assays. Sensitivity was 100%, specificity was 90%, positive predictive value 91%, and negative predictive value 100%, with an overall accuracy of 95%. The software developed generated results that were consistent with visual observations and by automatically taking into account background intensity changes, the software minimized subjectivity. Volumes of solutions used were 100-fold less compared with conventional immunoassays. Miniaturization of the ELISA using this technique provides a means for the accurate diagnosis of microbial infection while minimizing waste production.